Technology is increasingly ubiquitous in contemporary society. Th is ubiquity brings both opportunities and challenges for older adults in retirement. For instance, with the development of information and communication technologies (ICTs), it is now possible to access vast amounts of high-quality, up-to-date information about health, social security, taxes, and local communities via computers, and communicate and interact with family and friends far away or make new friends around the world with relatively low cost (Xie, 2003) . However, to take full advantage of new ICTs, one needs to have suffi cient knowledge and skill about these technologies. Older adults' adoption of new technology traditionally lags behind that of younger people. For instance, while the older population's adoption of e-mail is catching up with the adoption rate of other age groups (Jones
& Fox, 2009), older adults' adoption of newer web applications such as social media still lags behind (Lenhart, 2009) .
What are older adults' perceptions and uses of newer internet applications like social media? Answers to this question can help develop a better understanding of the impact of social media on older adults, providing a lens to recognize the opportunities and challenges in retirement associated with new technology. Toward this end, we conducted a systematic review of the literature to identify the themes in peer-reviewed articles that address older adults' use of social media. We focus on social media instead of technology in general for two main reasons: fi rst, the impact of technology in general on older adults has previously been examined (Charness & Schaie, 2003) , and second, social media is a new domain that has just begun to emerge during the past few years. Th is new domain has great potential and requires more systematic examination.
Below, we will fi rst review the brief history of social media to establish an understanding of what social media are and what opportunities-and challenges-they might bring to individuals and society. We then report the procedure and results of our systematic literature review on older adults and social media, followed by the discussion and future research directions.
platform, and the history of social media is closely in line with that of CMC. Until the late 1990s, CMC was primarily text-based (Herring, 2004) ; web pages displayed few of the dynamic characteristics associated with contemporary social media websites (Ha & James, 1998) . Users needed a mailer system to access e-mail; similarly, a newsreader was necessary to access Usenet newsgroups (Herring, 2004) . Despite the "crude and fragmented" nature of CMC at that time (Herring, 2004, p. 27) , these services, along with listservs, became especially popular on college campuses (e.g., in 1979, students from Duke University created Usenet as the fi rst online discussion platform; Kaplan & Haenlein, 2010) . Between 2000 and 2005, CMC migrated to web browsers, corresponding with the increasing availability in broadband/high-speed internet. Synchronous chat (instant messaging) and web-accessible e-mail gained popularity during this period. With the wide adoption of ICTs among the general public, CMC is no longer a privilege among the technologically more experienced professionals (Herring, 2004) .
In 2004, the concept of "Web 2.0" emerged from the industry (O'Reilly, 2004) . Web 2.0 is frequently associated with social media, and oftentimes the phrases are used interchangeably (O'Reilly, 2004) . Similar to social media, no commonly accepted defi nition for the Web 2.0 concept exists. Rather, Web 2.0 is best understood in contrast with Web 1.0. Compared with Web 1.0, Web 2.0 "off ers more interactivity, faster feedback, pageless designs, in-context controls, personalization, and access to social networks" (Chadwick-Dias, Bergel, & Tullis, 2007, p. 868) . Core Web 2.0 components include the following: First, Web 2.0 serves as a "platform" for broad user participation, in contrast to Web 1.0 as a passive information source (O'Reilly, 2004) . Second, user initiative and participation on Web 2.0 sites involve content generation (i.e., user-generated content such as profi le pages, user review, status updates) and social networking (e.g., searching for "friends" on the web, recommending "friends"), made possible through numerous technological applications (Cormode & Krishnamurthy, 2008) . Th ird, the versatility of the technologies and subsequent social practices is another key component of Web 2.0. Diverse and fast-changing Web 2.0 techniques provide users with "new ways of using the Internet that are quickly developing into new social practices and new forms of knowledge exchange" (Song, 2010, p. 250) .
Since 2005, there has been an enormous rise in the popularity of social networking sites (SNSs). By xie, huang, watkins September 2009, nearly half of U.S. adult internet users used SNSs (Lenhart, 2009) . Th is number is even higher with younger people: While 55% of teenagers used SNSs in 2006, this number reached 65% in 2008 and 73% in 2009; 75% of internet users age 18-24 maintain a profi le on an SNS (Lenhart, Purcell, Smith, & Zickuhr, 2010) . Nearly one-third of adult internet users in the United States contributed self-generated content online in 2009, up from 21% in 2007 (Lenhart, 2009) . Video sharing sites (e.g., YouTube) are becoming almost ubiquitous with younger people, with 89% of internet users between the ages of 18 and 29 using such sites (Madden, 2009) . Facebook stands out as one of the most popular SNSs among high school and college students (Ellison, Steinfi eld, & Lampe, 2007) .
Although new technologies typically off er signifi cant benefi ts for improving the independence and quality of life for older adults, educational, cognitive, physiological, and experiential factors present challenges to older adults' use of technology (Charness & Schaie, 2003) . Age-related differences to information-processing capabilities may impair older adults' relationship with the complicated contemporary technological environment (Schieber, 2003) . Previous life experiences may have left older adults unprepared for contemporary technology (Charness & Schaie, 2003) . Despite these challenges, advancements in communication technology and technology integrated into the living environment off er numerous benefi ts to older adults by easing transportation demands and physical limitations, and creating an online network of social contacts (Charness & Schaie, 2003) . Table 31 .1 below illustrates key features of three prominent social media applications: (1) Facebook, "friends" can respond to these "events." • Users can interact privately via instant messaging (chat), e-mail, or "poking." Users can also leave public messages on another user's profi le that will be publicly displayed (i.e., posting on another user's "wall")
• Facebook allows users to upload digital photographs & share media from other internet platforms (e.g., video).
• Facebook serves as a platform for interactive games (e.g. Farmville).
• Facebook allows users to choose a picture that is prominently displayed when someone visits their profi le.
• Facebook users can indicate their interest in diff erent things ("likes").
YouTube
• User profi les are called "channels." Users can "subscribe" to channels. Subscribers are notifi ed when a channel uploads new video content.
• Users can establish a social network of "friends" through Google friends.
• Users can post text comments for each video.
• Users can upload video onto the site.
• Users can create "tags" (descriptive keywords) for the video they upload.
• Users can customize their "channel." • Users can create a list of their favorite videos, along with creating playlists of videos.
• Users can rate videos that they have viewed.
Twitter
• Users establish connections by "following" other users, which means that users will receive the messages ("tweets") posted by the users they follow.
• Users can post messages or "tweets" of up to 140 characters. When a user posts a "tweet," the message appears on that user's profi le.
• Twitter itself does not support multimedia; however, users can post links in their messages to other forms of media available on the web (e.g., YouTube videos).
• Users can choose an icon that displays on other users' profi les to represent themselves. Users can customize their profi les by changing the background or theme of their Twitter page. an SNS; (2) YouTube, a video sharing site; and (3) Twitter, a micro-blogging site.
Social Media Use: Opportunities and Challenges
As a refl ection of the dramatic development and wide adoption of social media applications in contemporary society, during the past few years there have been a large-and rapidly growing-number of studies on the impact of social media on individuals and society. Th ere is evidence that online social networks are signifi cantly larger than offl ine social networks (Acar, 2008) . It is suggested that social media can create a wide range of opportunities for individual users, communities, and society at large, including:
• providing emotional support and developing and maintaining social relationships (Baym & Ledbetter, 2009; Greenhow & Robelia, 2009) • facilitating integration and socialization into a community (Halavais, 2009) • promoting information sharing and learning (de Almeida Soares, 2008; Greenhow & Robelia, 2009; Paus-Hasebrink, et al., 2010; Luckin et al., 2009; Selwyn, 2009 ) and knowledge creation (Jones, 2008) among individuals
• facilitating self-expression, self-presentation, and identity construction (Livingstone, 2008; Rettberg, 2009) • developing social capital (Sargent, 2009 ), including generating social capital for people with low self-esteem (Steinfi eld, Ellison & Lampe, 2008) • promoting civic and political participation (Langlois, 2009; Smith, Schlozman, Verba, & Brady, 2009) • improving the ability of government to provide effi cient information services to citizens (Chun & Warner, 2010) ; e.g., facilitating the communication and dissemination of health information to the public (Chou, Hunt, Beckjord, Moser, & Hesse, 2009) • aff ecting business models, marketing strategies and public relations, by, for instance, facilitating organizations of varying sizes to provide more effi cient, timely, inexpensive, and direct customer services (Kaplan & Haenlein, 2010; Ong & Day, 2010; Foster, Francescucci, & West, 2010; Isakson, 2010) Social media also create challenges, particularly for privacy-related concerns. Research suggests that younger people disclose personal information in SNSs without suffi cient awareness of the potential dangers associated with disclosure (Taraszow, 2010) . Concern exists among educational professionals and parents that personal disclosures in SNSs facilitate sexual solicitation and cyberbullying , though this danger might be exaggerated (Holmes, 2009) . Further, doubt exists about whether social media actually empower users if site developers still maintain signifi cant control over users (Pauwels & Hellriegel, 2009 ). Zajicek (2007) questions whether Web 2.0 can truly facilitate participation and interaction across all social groups, arguing that the increasingly ubiquitous use of multimedia in Web 2.0/social media applications may exclude, for instance, visually impaired individuals.
Few studies have examined older adults' interaction with social media. Th e majority of existing studies on older adults and internet applications focus on earlier forms of ICTs such as online forums or discussion groups (e.g., McCormack, 2010; Th omas, 2007; McMellon & Schiff man, 2002; Nahm et al., 2009; Xie, 2006 Xie, , 2008a Xie, , 2008b . A notable trend, though, is that older adults, while still largely lagging behind their younger counterparts, have begun to adopt newer applications such as blogs, Facebook, and Wikis. By September 2009, 7% of internet users in the United States age 65 or older had maintained a profi le on an SNS (Lenhart, 2009) . While this percentage is small compared with the 73% of the younger population, it nonetheless gives some ground for some to argue that SNSs have "matured" to the "age-neutral" stage where internet users regardless of age can all use these sites to meet daily needs (Stroud, 2008) . It has been argued in the gerontology literature that SNSs are "not just for kids anymore" (Creamer, Stripling, & Heesacker, 2009, p. 280 ). Yet to date little is known about older adults' perceptions of and experience with social media. Th e study described below aims to address this gap.
Method
Multiple rounds of procedures were performed during September-November 2010 to select relevant research articles for the sample. xie, huang, watkins Psychology, and Sociology -were selected to be the starting point for investigation. Th e following inclusion/exclusion criteria were used to select the 148 databases listed under these eight fi elds:
1. A database must contain journals that publish peer-reviewed research articles to be included; databases that contain only encyclopedia, doctoral dissertations or master theses, magazines, book reviews, news articles, or videos were excluded.
2. A database must allow searches within keywords, abstract, or full text to be included.
3. A database must provide English language coverage to be included.
4. A database must appear to be relevant to the subject under investigation to be included (e.g., the Geology database in the Anthropology category or databases in the Health and Medicine category that deal with basic and clinical medical research were deemed irrelevant and thus excluded).
Th is round of the selection resulted in a total of twenty-nine databases being selected (Table 31. 2) from the databases listed under the eight fi elds; these twenty-nine databases were used for further examination.
Round 2: Keyword Search
During September to November, 2010, the following combination of keywords was used to search in the twenty-nine selected databases:
("social media" OR "social networking" OR "social computing" OR "Web 2.0" OR Facebook OR blog OR To obtain search results as inclusive as possible, no other search limit was used during this round of the selection. Due to diff erences in the twenty-nine selected databases, keywords contained in the above search query may appear in any fi eld of an article, including the article title, abstract, or full text. Th is round of the selection resulted in a total of 3,025 articles from the twenty-nine selected databases.
Round 3: Screening the Titles and Abstracts
Th e title and abstract of each of the 3,025 articles were examined to determine whether both older adults and social media were within the scope of the article. Th ree inclusion/exclusion criteria were used in this round of the selection:
1. Th e concept of social networking must incorporate technological aspects on how social networking via computers and the internet may aff ect older adults' social life. Articles that focus on social networking solely in an offl ine environment were excluded (e.g., Boneham & Sixsmith, 2006; Kondo et al., 2007; Russell, 2004) .
2. Th e technological aspect studied in an article must be relevant to the core components of social media or Web 2.0 as discussed in the Literature Review section above (e.g., Cormode & Krishnamurthy, 2008; O'Reilly, 2004) . If an article does not address the core components of social media or Web 2.0, it would be excluded. For example, an article that investigated game experience of older adults (Nacke, Nacke, & Lindley, 2009 ) was excluded because the gaming technology mentioned in the article did not embrace any component of social media or Web 2.0. Articles examining forum-based online communities that feature little social networking or user profi ling were also excluded (e.g., Nimrod, 2010 Nimrod, , 2011 Zaphiris & Sarwar, 2006) .
3. While the focus of this literature review was on older adults' use of social media, the authors had anticipated that the number of research articles on this topic would be small. To broaden the scope of the search, the authors decided that older adults need not be the only age group examined in a study. Articles that compare the usage of social media or Web 2.0 applications among younger and older users were thus included. One exception was the West, Lewis, and Currie (2009) article, which involved only younger adults as research participants. However, the explicit focus of the study was on "the extent to which older adults, especially parents, are accepted as Facebook friends, and the attitudes towards such friendships and potential friendships and what these reveal about notions of privacy" (p. 615). Th is article was included.
Th is round of the selection resulted in a total of eighty-eight articles that meet these criteria.
Round 4: Screening the Full Text
Th e full text of each of these eighty-eight articles was further examined to verify if each article indeed met the above three criteria used in Round 3 and to determine if each met the fi nal criterion of reporting original, empirical research data. Articles examining the relationships between family or social relationships and basic internet use (e.g., e-mail), instead of social media or Web 2.0, were excluded (e.g., Hogeboom, McDermott, Perrin, & Osman, 2010; Sum, Mathews, Hughes, & Campbell, 2008; Sum, Mathews, Pourghasem, & Hughes, 2009) . Articles that did not report original, empirical research data (e.g., meeting abstract, news report, book chapter, book review, magazine review article, or magazine cover story) were also excluded. One short conference proceedings paper reported the results of the same study as reported in a journal article. Th e conference proceedings paper, which provided less empirical data than the journal article, was excluded from further analysis (Khoo et al., 2006) . A total of ten articles remained in the fi nal sample. Table 31 .3 below illustrates the selection procedures, criteria, and search results.
Results
All ten of the articles selected from the four rounds of screening were published between 2007 and 2010; together they reported a total of thirteen independent studies (the Cornejo et al. [2010] article reported two studies, and the Karahasanovic et al. [2009] article reported three studies). Th ese are summarized in Table 31 .4 below. Note that Table 31 .4 also includes two additional articles: one recently accepted publication that reports our own recent study (Xie, Watkins, Golbeck, & Huang, 2012) and the other brought to our attention via professional contacts (Gibson et al., 2010) . Th ese two articles did not appear in the systematic searches due to their xie, huang, watkins newness. Th ey were nonetheless included in the fi nal analysis due to their direct relevance to the scope of this literature review and the scarcity of relevant work. Together, this fi nal sample consists of a total of twelve articles reporting fi fteen independent studies. Th is fi nal sample was used in the remaining analyses of this study.
In general, the sample sizes of these existing studies were small: the majority of these studies had 5-57 participants (the only exception was Study 1 reported in the Karahasanovic et al. [2009] article, which had 500 survey participants). Consistent with the qualitative, exploratory nature of these studies, the primary research methods used in these studies were interviewing (either individual interviewing or focus group interviewing) and observation. Two studies were quantitatively driven, consistent with their use of large volumes of online content generated by users (user profi les or blog posts). Th e majority of these published studies (9 out of 15) were based on European populations in Norway, Belgium, Finland, and the United Kingdom. Four were based on North America populations, including three in the United States and one in Mexico; one Asian (Singapore); and one Australian population. Th e smaller number of U.S. studies compared with the number of European studies is especially striking given that the databases used in this literature review were largely U.S.-based, and one would have expected to fi nd more relevant studies conducted in the United States than other places in the world. More attention is necessary to understand how older adults in the United States interact with social media.
Four studies examined knowledge about perceptions and use of social networking sites in general. Over two-thirds of these studies (11 out of 15) focused on a specifi c SNS: either a freely available commercial site (Facebook; MySpace; Netlog; My Age Site; MyFriendsOnline; Blogger-Facebook was the only site being studied in multiple studies) or a proprietary site available only to certain users (Age Invader and ePortrait/eBowl, which are under development; and TouchTown, which is already in use). Regardless of the scope of these existing studies, several common themes can be identifi ed, including:
1. Older adults generally have insuffi cient experience with and knowledge about social media applications and have diffi culties using the technologies.
2. Older adults' initial perceptions of social media are typically negative and appear to be in large part infl uenced by mass media reports of negative incidents associated with social media use (e.g., cyberbullying among teenagers).
3. Despite these experiential and perceptual barriers, older adults can still be highly motivated to learn to use social media applications-if the circumstances are right.
4. An important type of the "right circumstances" that can motivate older adults' learning and use of social media is when it becomes  clear to them how the technology is relevant to and useful in their personal lives, which could include, for instance, digitizing and sharing individual and collective memory and staying in touch with family and friends. 5. Another important type of the "right circumstances" is when older adults develop a sense of being in control of the technology, instead of the other way around, which can help ease their anxiety about the technology and concerns about, in particular, privacy.
6. Design and educational interventions, which focus on establishing the "right circumstances" for older adults, are essential in promoting older adults' learning and use of social media applications.
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Discussion
Th e small number of existing studies on the topic of older adults and social media and the newness of these publications (all within the past three years) refl ect not only the brief history of social media in contemporary society but also the slow adoption of new technology by older adults compared with younger people: younger people have rapidly adopted social media during the past few years (Lenhart, Purcell, Smith, & Zickuhr, 2010) , and their use of social media has been studied quite extensively (while not reported in this paper, in our searches of the literature we found a greater number of studies on younger people's use of social media). In comparison, while older adults are catching up with younger people on use of earlier internet applications such as e-mail (Jones & Fox, 2009) , their use of newer applications such as social media still lags (Lenhart, 2009) . While the digital generation gaps related to older technology are closing, new gaps have emerged as technology evolves.
Resolving these gaps is important because social media may help to address unique social networking issues facing older adults. Ballantyne et al. (2010) found that social media helped older adults meet new people online, in addition to strengthening offl ine ties between older adults interested in using social media. As a result, social media may be eff ective in ameliorating the sense of loneliness experienced by older adults with decreased social contact (Ballantyne et al., 2010) , similar to how the internet can help facilitate the formation of offl ine relationships (Xie, 2007b) . Recognizing the unique social challenges facing older adults is essential to understanding how social media can benefi t older adults. As older adults transition to retirement, changes typically occur in how they view their social contacts (Gibson et al., 2010; Wang & Shultz, 2010; Shultz & Wang, 2011) . Th is perceptual change may result from losing social contacts established through employment, geographic disbursement of contacts, death or illness, or other transformative life events like divorce (Gibson et al., 2010) . Social media provides a new platform for peer-to-peer interaction and community building for geographically disbursed individuals (Meraz, 2009; O'Reilly, 2004) . Th erefore, social media could potentially transform how older adults view their social life as they transition into retirement (Wang, Henkens, & van Solinge, 2011) .
In addition to addressing older adults' social needs, social media provide a new platform for older adults to share knowledge and information. Wilson and Nicholas (2008) found that older adults using blogs tended to use them to search for and disseminate information rather than for socializing. Th is fi nding may be in part a result of the specifi c social media tool used, as each type of social media tool may be more supportive of certain features than others (e.g., Facebook may be better than blogs in promoting socialization, while blogs may be better than Facebook in facilitating explicit knowledge and information transfer). Education about the diff erent functions of diff erent social media tools is essential for older adults to fully realize the aff ordances of social media (Xie, 2007a; Xie, et al.,2012) . Specifi cally, older adults may need explicit instruction on using social media to communicate information, especially for social media they already use for socialization. For example, a group of older adults may be enthusiastic users of Facebook to convey aff ective messages, not realizing that Facebook can also be a powerful tool for sharing information and knowledge. As with socialization, a prerequisite for use of social media for information sharing is an understanding of how a particular social medium can be relevant to older adults' life .
In designing technologies for older adults, one common pitfall is to not include older adults in the design process, making older adults a "relevant but absent" social group in the technological development process and, subsequently, making the technology incompatible with older adults' needs and preferences (Paquette & Xie, 2010) . To ensure older adults' adoption and use of a new technology, it is essential to gain a good understanding of their needs and preferences early on in the process and to use this understanding to guide the design xie, huang, watkins and development. Cornejo et al. (2010) provided a good example: In that study, researchers fi rst identifi ed via in-depth interviews the main factors (e.g., geographic distances, cognitive declines, being unable to use SNSs) that weaken older adults' emotional ties with their younger family members who communicate frequently through SNSs. Based on this understanding, the researchers designed two ambient displays-ePortrait and eBowl-as physical objects to connect older adults with the virtual world in social media. Th e ePortrait device retrieves photos from younger family members' Facebook profi les and then displays the photos in a digital frame; the eBowl device enables older adults to share jokes with family members and give feedback on their photos. Meanwhile, older adults' presence is monitored by placing a digital ball into a bowl connected to a computer system. By integrating these everyday physical objects with social media applications, the ePortrait/eBowl system creates easy, nonintrusive ways for older adults to stay connected to and involved in family lives. Such new interaction patterns provide an innovative way to incorporate social networking technology into older adults' lives without imposing excessive cognitive load.
Eff ective technological design for older adults should always consider the unique safety issues facing this population. In the context of online communication, safety concerns include privacy, security, and fraud (Ji et al., 2010) . Older adults traditionally experienced the highest levels of fraud for any age group when using more traditional telecommunications technology like the telephone (Princeton Research Survey Associates, 1996) . Responsible technological design requires careful consideration of this population's vulnerability to fraud. Designers, educators, and older adult users should work together to strike a balance between the freedom and opportunities made possible by social media and the accompanying potential dangers.
Additionally, privacy, safety, and fraud concerns can make using social media an anxious experience for older adults. Improving older adults' social media literacy could improve their understanding of the privacy, safety, and fraud issues involved in social media use, reducing anxiety in the process. Older adults' perception of social media is typically based on traditional media reports that emphasize the danger of using social media . For example, Gibson et al. (2010) described how a group of older adults formed a negative perception of social media based on a news story reporting that social media use led to unwanted party guests destroying a house. Unfortunately, safety and fraud concerns do exist (Ji et al., 2010; Princeton Research Survey Associates, 1996) , though educating older adults to identify legitimate concerns could help prevent fraud and reduce anxiety. Reducing anxiety is essential because anxiety can impede social media use (Karahasanovic et al., 2009; Lehtinen, N ä s ä nen, & Sarvas, 2009) , preventing older adults from enjoying the potential benefi ts of SNSs (Chen, Wen, & Xie, 2012) .
Interventions designed to educate older adults about social media should account for the inherently dynamic nature of the technology. Although certain concepts between diff erent social media applications are consistent (e.g., the ability to establish connections with other users), the technology is constantly changing and adapting to users' needs (Hogan & Quan-Haase, 2010) . Simply teaching older adults to use a specifi c application, such as Twitter, may off er only limited utility. A better approach would be to educate older adults about the fundamental concepts behind social media, along with developing skills that can be transferred across applications as they evolve. Privacy provides an instructive example. Older adults educated about the fundamentals of privacy protection using social media could transfer this ability to the new applications they encounter.
It is important to recognize that despite the safety and literacy challenges facing older adults' use of social media, motivation to use these applications is strong. Karahasanovic et al. (2009) found that older adults were highly motivated to contribute user-generated content (UGC) under the right circumstances (e.g., digitizing collective memory). Similarly, Xie et al. (2012) found that older adults were eager to contribute content to a blog once it became clear how contributing content could be relevant to their lives. Th erefore, as application design increasingly accounts for older adults' unique needs and abilities, and pedagogical strategies improve, the motivation to use social media will likely be realized through the broader adoption of social media by older adults.
On a fi nal note, although certain characteristics may adhere to older adults as a group, it is important to note that the older population is diverse (Xie, 2003) ; individual diff erences in, for instance, education, socioeconomic background, or culture may also infl uence online behavior (Ji et al., 2010) . Future research of older adults and social media should investigate how the use (or non-use) patterns  of older adults with varying characteristics may differ (or be similar).
Conclusion
A systematic review of twenty-nine databases in eight fi elds found only a total of ten articles reporting thirteen independent studies of older adults' interaction with social media. Adding our own recently accepted article and one additional article found through professional contacts, we included in the fi nal sample a total of twelve relevant articles reporting fi fteen independent studies on the topic of older adults and social media. Th ese studies were small in sample size and exploratory in nature. Nonetheless, they provide valuable insights about the intersection between the older population and social media applications. Several key themes were identifi ed in these studies and shed light on issues related to older adults' current state of knowledge about and perceptions of social media and their potential in learning to make use of the technology in the future. Key to older adults' learning and use of social media is creating the "right circumstances" in which older adults can associate the technology with their personal lives and feel in control of the technology instead of the other way around. Design and educational interventions are important in creating these right circumstances.
Taken together, these existing studies suggest that major barriers to older adults' adoption of social media are both technological and social/cultural. Pedagogical interventions focusing on training older adults in the basic, technical aspects of computer operation can help reduce perceived technological barriers (e.g., Xie, 2011; Xie, et al., 2012) . Similarly, innovative design techniques can help make social media more closely aligned with how older adults experience the world (e.g., Cornejo et al., 2010) . Social and cultural barriers (e.g., negative perceptions of social media), by coloring older adults' understanding of social media, have negative eff ects on adoption and use. Current studies suggest confl icting perceptions of social media by older adults, as evidenced in studies reporting that older adults are highly motivated to learn about social media applications, even though they associate such applications with unethical behavior like bullying. Th ese confl icts may result from the reported lack of knowledge among older adults about social media, or they may simply refl ect a broader cultural confusion experienced across all age groups as a result of the rapidly evolving nature of the technology.
Social and cultural barriers should be understood as interdependent, rather than exclusive, of technological barriers. As pedagogical and design techniques improve, older adults' perceptions of social media will develop and evolve in response to their new experiences.
Future Directions
With the very limited number of existing studies on older adults and social media, much more remains unexplored. Even the common themes identifi ed from these few existing studies, due to the small sample size and exploratory nature of the studies, will need to be examined more systematically before more fi rm conclusions emerge. Some specifi c future directions are listed below:
1. What are the general older population's experience with, perceptions of, and knowledge about social media applications, and how might demographic, socioeconomic, cultural, and other factors predict their experience, perceptions, and knowledge about the technology?
2. How might mass media aff ect older adults' use of social media? If the one-sided, negative reports in mass media have negative eff ects on older adults' use of social media, how might mass media reports provide a more balanced view of the technology?
3. What other factors may facilitate or impede older adults' use of social media applications?
4. What are the benefi ts-and risks-associated with older adults' use of social media?
5. What design considerations should be taken into account when designing social media applications for older adults?
6. What learning strategies can be eff ective in promoting older adults' learning of the technology?
Additionally, future research should examine these issues in the context of intergenerational socialization and information sharing through social media. As researchers learn more about eff ective social media design and pedagogical strategies for older adults using social media, it will be important to ensure that older adults can fully communicate with younger generations through social media. Intergenerational communication may be especially important for older adults, who typically enjoy socialization with younger relatives and friends. Older adults' integration with the broader social media community will likely infl uence a variety of subjects requiring investigation. For example, how will the adoption of social media by older xie, huang, watkins adults infl uence how they perceive social media? What design issues will need to be addressed to facilitate intergenerational communication over social media? Th ese important questions will need to be addressed in the future once a better understanding of older adults' relationship with social media is developed.
